
AD-RIE 126 NUTRIENT INTRKE EVALUATION OF HALE RND FENRL! CADETS RT
THE UNITED STRTES..(U) LETTERMRN ARMY INST OF RESERRCH
PRESIDIO OF SRN FRRNCISCO CR H J KRETSCH ET RL. RPR 96

UNCLRSSIFIED LRIR-218 F/G 6/8 NL

EOEEEEEEEEEEEEEEEEEEEE
EEEEEEEEEEEEEE
EEEEEEEEEEEEEE
Eu..llllg



11dw

MICROCOPY 
RESOLUTION 

TEsfi
C H A R T

Ii

Ill --



INSTITUTE REPORT NO. 218

00

NUTRIENT INTAKE EVALUATION OF MALE AND FEMALE CADETS 'AT THE
SUNITED STATES MILITARY ACADEMY, WEST POINT, NEW YORK

DTIC
M. J. KRETSCH, PhD E E T
P.M. CONFOR TI, MPH DA2 ~.
H. E. SAUBERLICH, PhD

Report prepared by the USDA/ARS, Western Human Nutrition Research Center,
Presidio of San Francisco, California 94129, for Letterman Army Institute of Research,
in fulfillment of the Memorandum of Understanding signed April 4, 1980 between
SEA-HN and DoD.

DU~hT)FONSTATFMEJN- A

L~.2 APproved for public releaiei
APRIL 1986 iition Unimite4

LETTERMAN ARMY INSTITUTE OF RESEARCH
PRESIDIO OF SAN FRANCISCO, CALIFORNIA 94129



Nutrient Intake Evaluation of Male and Female Cadets at the United States

Military Academy, West Point, New York--Kretsch, Conforti, Sauberlich

Reproduction of this document in whole or in part is prohibited except with the permission of the
Commander, Letterman Army Institute of Research, Presidio of San Francisco, California 94129.
However, the befense Technical Information Center is authorized to reproduce the document for
United States Government purposes.

Destroy this report when it is no longer needed. Do not return it to the originator.

Citation of trade names in this report does not constitute an official endorsement or approval of the
use of such items.

Human Subjects participated in these studies after giving their free and informed voluntary consent.
Investigators adhered to AR 70-25 and USAMRDC Reg 50-25 on the use of volunteers in research.

This material has been reviewed by Letterman Army Institute
of Research and there is no objection to its presentation and!
or publication. The opinions or assertions contained herein
are the private views of the author(s) and are not to be con-
stried as official or as reflecting the views of the Department
of the Army or the Department of Defense. (AR 360-5)

............... .... .
(Signature and date)

This document has been approved for public release and sale; its distribution is unlimited.

. . .. .. . . . . . .



UNCLASS I1 11-1
SECURITY CLASSIFICATIO-1 OF THIS PAGE ("?en Dete Fnter~d)

REPOT DCUMNTATON AGEREAD INSTRUCTIONS
REPOT DCUMNTATON AGEBEFORE COMPLETING FOR~M

1. REPORT NUMBER 2. GOVT ACCESSION No. 3, RECIPIENITS CATALOG NIUMlIER1

[AIR Institute Report No. 218
4. TITLE (anid S.belie) 5. TYPE OF REPORT & PERIOD COVERED

Nutrient Intake Evaluation of Male and Female Final October 1979
Cadets at the United States Military Academy, ____________

West Point, New York 6. PERFORMING ORG. REPORT NUMBER

7 AUTHOR(&) S. CONTRACT OR GRANT NUMBER(-)

MAJ. Kretsch, PhD; P.M. Conforti, MPH;
H.E. Sauberlich, PhD

9 PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT. PRO.JECT, TASK
AREA & WORK UNIT NUMBERS*

Nutrition Technology Division, Letterman Army Memorandum of Under-standing
Institute of Research, Presidio of San Fra-ncisco, April 4, 1980
California 94129 SEA-fiN and DOD

11. CONTROLLING OFFICE NAME AND ADDRESS 12. REPORT DATE

U.S. Army Medical Research and Development Apr R6

Command, Fort Detrick, Frederick, MI) 21701 13. NUMBER OF PAGES

_______________________________________________- 71
14 MONITORING AGENCY NAME IS AORESS(if differe.nt from. Controlling Office) 15. SECURITY CLASS. (of this r.port)

UNCLASS IFI ED

cS, DELA s sIFJCA TI 5N-DOW N GR A DING
SCHEDULE

16 DISTRIBUTION STATEMENT (of this Report)

I- D-7 N ST A7 Em?.C 7 T ' f th, ah~~ -t rntc-e1 l, l k 20. If 11f'~e-nf f-1, P--f

Approved for public release: Distribution is unlimited

18 SUPPLE MENTARY NOTES

*Report prepared by USDA/AlS, Western Human Nutrition Rtesearch Center, Pr(es-idio
of San Francisco, California 94129, for Letterman Army Institute of Research,
in fulfillment of the Memorandum of Understanding, signed 4 April 1980 between

Military Nutrition, Military Nutrition Surveys, Militairy Academy, West P-oint,
Nutrient Intake, Diet, Nutrient Density

20 ABSTRACT rCo,Ile on .,Or~e. * d. If ne,.**ary nrd ld-ntIG bv h~om-k n-nb.r)

Nutrient intakes of male and female cadets were evaluated during tile
1979-80 academic year as part of a study to determine factors contributing
to weight gain in the West Point cadet!-. In addition, the study was the
first nutritional evaluiation o1 the cadet diet in the history of' the West
Point Academy. Five consecutive days of dietary data were collected from
136 males and 54 females using the diary-interviow technique. Significant
Aifferences in total nutrient intake were found lxtwec-n sexes but not

DD 7 1473 f -1 IO1N OF I NOV AS IS OBSOL ETIE IJN('IA.-3 I 1 ED

SECU RITY CLASSI ICATtON O0F THIS PAGE (Whei~C fsts Entseod)



.. ~ v. . 7. ~ . - . ..... -i- ~ v-

b IJN~LASSFIED)
SECURITY CLASSIFICATION OF THIS PAGE(Wlhen Data Entered)

between classes. The mean daily energy intake was 3738 kcal for the male
cadets and 2454 kcal for the female cadets. For both sexes, the average
percentage of energy from protein was 13%; from fat, 38%; from carbohydrate,
46%; and from alcohol, 3%. Only 18% of the males and 11% of the female-s
consumed less than the 35% fat calories recommended by the MRDA. Sucrose
provided 14% of the daily calories in contrast to the 10% recommended by the
MRDA, and dietary fiber intake was low. Overall, the cadets received adequate
vitamin and mineral nutrition with the exception of iron for the female
cadets. Twenty-six percent of the females had low daily iron intakes. The
dining hall provided 50%, 61%, 66%, and 70% of the average daily energy intake
for the First, Second, Third, and Fourth classes, respectively. There were ,
some significant differences in nutrient density between weekday and weekend
day dining hall intakes, but overall nutrient density of dining hall intake
was adequate for both sexes. The exceptions werd iron density on weekdays for
the females and calcium density on weekdays for 17-18 year old cadets of both
sexes. About 20% of the daily energy intake was from snacks. The high
caloric intakes of the male and female cadets together with generally overall
adequate nutrient density, resulted in a high percentage of the cadet
population receiving adequate total daily vitamin and mineral nutrition.
Female iron intakes were problematic but the need for iron supplementation
should be determined on an individual basis. The level of calories in the
cadet diet provided by fat and simple sugars should be reduced and the
percentage of calories from complex carbohydrates increased. The most
effective approach for correction of these nutritional inadequacies would be a
combination of dining hall menu changes and nutrition education for the
cadets.

UNCLASSIF IE[D
SECURITY CLASSIFICATION OF THIS PAGE(When Data Ewr~r~d,

",1

........-



7 r. V.7.W

AHS3TRACT

Nutrient intakes of male and female cadets were evalated during
the 1979-80 academic year as part of a study t) determine factors
contributing to weight gain in the West Point cadets. In addition,
the study was the first nutritional evaluation-of the cadet diet in
the history of the West Point Academy. .4 fve consecutive days of
dietary data were collected from 136 males and 54 females using the
diary-interview technique. Significant differences in total nutrient
intake were found between sexes but not between classes. The mean
daily energy intake was 3738 kcal for the male cadets and 2454 kcal
for the female cadets. For both sexes, the average percentage of
energy from protein was 13%; from fat, 38%; from carbohydrate, 463;
and from alcohol, 3%. Only 18% of the males and 11% of the females
consutun, less than the 35% fat calories recmended by the N)A.
Sucrose provided 14% of the daily calories in contrast t) the 10%
recotnmended by the MRDA, and dietary fiber intake was low. Overall,
the cadets received adequate vitamin and mineral nutrition with the
exception of iron for the female cadets. Twenty-six percent or the
females had low daily iron intakes. - dining hall provided 50%,
61%, 66%, and 70% of the average daily ene intake for the First,
Second, Third, and Fourth classes, respectivel. There were sone
sLgnificant differences in nutrient density between weekday and
weekend day dining hall intakes, but overall nutrient densit.y of
dining hall intake was adequate for both sexes. The exceptions were
iron desity on weekdays for the females and calcium density on
weekdays for 17-18 year old cadets of both sexes. A About 20% of the
daily energy intake was from snacks. The high cab, intakes of the
male and female cadets together with generally overall adequate
nutrient density, resulted in a high percentage of the cadet
population receiving adequate total daily vitamin and mineral
nutrition. Female iron intakes were problematic but the need for
iron supplementation should be determined on an individual basis.
The level of calories in the cadet diet provided by fat and simple
sugars should be reduced and the percentage of calories from conlpex
carbohydrates increased. The most effective approach for correction
of these nutritional inadequacies would be a combination of dining
hall menu changes and nutrition education for the cadets.
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Krtsch--"

NUTRIENr INTAKE EVALUATION OF MALE AN FEMALE CADETS AT THE INI'Ei)
STATES MILITARY ACADEMY, WEST POINT, NEW YORK

.

The Department of Physical Education, United States Military
Academy (USMA) at West Point, New York, identified a problem of weight
gain developing in cadets during their academic careers. Those cadets
who were found to be overweight by biannual height/weight surveys
were enrolled in the Cadet Weight Control Program (CWCP), administered
by the Department of Physical Education (Appendix A). During the
1978-79 academic year, 3.5% of the male cadets and 20% of the female
cadets were enroLled in the CWCI'. The number of cadets, particularly
female cadets, participating in the CWCP was considered to be
unacceptably high. This situation was of major concern to the USMA
command staff and a policy was being formulated for separating from
the Academy those cadets unable to maintain the required body fat
standards.

The Comnm-ndant of the United States Corps of Cadets requested a
study to determine factors contributing to weight gain by cadets
during their academic careers. This request was forwarded from the
Commandant through the Surgeon General to the Division of Nutrition
Technology, Letterman Army Institute of Research (LAIR). Researchers
from LAIR were sent to the West Point Academy to examine the many
facets of the problem. This report presents the results from a
portion of that study; the nutritional evaluation of the dietary
intake of male and female cadets. This study was the first
nutritional evaluation to be conducted on West Point cadets in the
history of the Academy. In addition, this study is historic in that
the first classes of females cadets were studied; the Class of 1980
was the first class at the Academy to include females. The evaluation
of the body composition, work performance, energy expenditure, and
activity patterns of male and female cadets in this study have, been
previously reported (1,2).

METHODS

Data Collection. Cadets were randomly selected from class n)sters ,
at West Point, informed about the study purp)se and methcds, and
requested to volunteer for the study. It was estimated that 25 males
and 25 females from each class plus 25 males and 25 females from the
CWCP, would provide adequate statistical power for the study. The
first 30 male and 30 female volunteers frown each class served as
subjects. In addition, 30 male and 30 female volunteers from the CCP
were recruited. Due to the limited nunber of female cadets enrolled
at West Point, it was not Possible to obtain 3() females from each
class. In addition, lpss than the desired numbers of males in the
1983 class and males and females in the CWCP volunteered for the study

"-;-" ".<2~~~~~~~~~--."-2" ---------------,---'---,--.-----" -•..--,' ""----------- --.* . . . .. --. '..-- .i-".-" . t ". "i
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(Tab I ). Be2fore participating, all volunteers signed voluntary
consent. and privacy a:t statemnts.

W-ight and height were measured on all cadets. Weight was
recordted to the nearest 10 g from a triple beam balance and height to
th, narest millimeter from a free standing anthropometer.

live consecutive days (Wednesday through Sunday) of dietary data
WeT, (%ollected from each subject utilizing a diary-interview technique
developed by investigators at LAIR (3). Energy expenditure and
activity pattern dat'i, which has been previously reported (2), were
coll cted concurrently with the dietary data. The data were collected
,huring a three week period in October 1979.

ELch subject was randomly Ussigned to an interviewer who had been
t rain.,!d in the LAIR dietary diary-interview technique. The
uterviewer ,mt once with each subject before comencement of data

(',l (,'tio and then on a daily basis, except Sundays, during the
colhlection period. At the first dietary interview, the subjects were
instru(:ted in the procedures for recording daily fox)d and beverage
c()nsupmpti )ri on pocket-size diary cards. In addition, cadets completed
a short questionnaire on habits related to dietary intake. Guidance
was provided on recording the food item description, the time of
attiig, the source of the food or beverage, and the amount (household

rneastIsI Ir, size dimnensio Is, package weight, etc.) of food and beverages
consumedl. IlI subjects were given a pocket-size ruler to measure
to(dla which could not otherwise be easily quantitated such as: pieces
off ,meal , cake, etc. Intake of water, salt, and spices were not
recorded. Thte importance of recording information as soon a-s possible
afthr eating was emphasized. At all subsequent interviews, subjects
retur'ned their completed cards to the interviewer for review and
verification of portion size estimates, for clarification of unusual
foed items, and for assignment of each food item as a conponent of
e.ithi r 'i ,meal or snack. If an individual reported intake of nutrient
,iippl,''t(s), he/she was asked to bring in the nutrient supplement
bott l, or label so the nutrient content of each tablet or capsule
(-,)IlI( ot, r(cordod by thc intervi ewer.

"Fi;pi ly style" meals were served to the cadets at the Cadet Dining
Facili ty. H*efore -Aerving, the average portion weight was measured
t (Y-t ,,] pre-port, nr,(l t os. For f()ds which were served in bulk, the
av,.*ti, AtigLt ,)f tho food in the sx.rving dish was obtained. Each
st.rvi ,1lib (',fl tamted enough fxod to srve ten c;ddets (10 cadets were
se ,;,,tl at ,.ac'h t.abl, ). In addition tA) basic f(o preparation, the

n, Hal ,, , Hal Iterated s ich industrial ativities as a Meat Cutting Shop
and , 'Iakery. Fxi .spc i ficat ions, meat cuts and grades, and exact

r, I,' ',nt ts ,r all hreads, past.rit-s, and d*,ss(erts were obtained.
',r',.c iso rcipe i l ,00 1n )rit 1 ion waIs obtaine.d on all foodxis strved in th
Cadf' 1iltn1 Facility. Nutrints wtre computied from nutrient values

,, I ' r',vi ingtr' xdiftt- . In middi":,on, rci.ps and ingrtdi -nt weights
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were obtained for all t(d items purchased by cadets at bx 'al f, Xl
establishments. Recipes were estimated for foods served at f)txll
tailgate parties, sponsor's homes, and other non-local restaurant..

Following data collection, each interviewer uoded the dietary
data of assigned subjects for computer processing and verified the
correctness of the coded data. Some data coding Occurred at West
Point So questions could be answe(Jred while on site. Each foxl itern
was assigned a food identification number from the LAIR Nutrient
Factor File (NFF) and the quantity of the food or beverage, was
converted from household measures to the equivalent gram weight. The
NFF is a computerized tile of fyyi nutrient ,omposition valus
obtainod from the U.S. Department of Agricul-ture, -ther published
literature, arid food manufacturers. Food composition data were not
available for all nutrients for all fcxjds and therefore, calculated
ittakes ae le ss accurate for some nut rien ts ( zinc., magnesjimn,
folacin, and vitamin B-6 and vitamin 13-12).

The time of day and where the food it(m was consumd.d (siri.-e)
wer, also coded. The sources were defined as follows:

1. I)ining Hfall. - Foods served at the Cadet Dining Hall, box
lunches prepared at the Cadet Dining Hall, and any foo_ items
carried out of the Cadet Dining Hall.

2. Htome - Foods prepared and consumed in the cadet's room (i.e.
coftee-, 'Tang, etc.), foods eaten at parents or sponsor's tiome,
and toed prepared at parents' home but sent to the cadet at
West Point (i.e. cx)kies, etc).

:3. Re.st:uranit - Comercial foxd outlets which pro\vid(d s':Ating
for or) si t food c mnsinption (i.e. Eisenhower Ila] I., Firstie's
Club, Grant Half , Officer's Club, 1Tit Thaye-r It ,l, Wxtletrs,
Tmy' s, and ()ther of -x)st restaurants).

•1. Vendor - ('orn(, c J;l food outlets .hf're Seating wis not
:r, ,v Pe~d (ti .,. fx)tball co ncessions, IXmukin )onut.s) , gticery

stot." s pr vid ita ready-to-eat v:d , yen up machines, and

fo, ,irvt', at arties, or rmx tings.

Nutritional Evaluation Standards. Showni in Append L B are the
Miii tary W.omend iDietary Al lowances (MiIA) which were used L)
eval t" tilt, calc ila t l i1t ri (nt in tak('s. The NIDA are., the,
nutritional standards established for tihe Army-i Services (4), and at,,
hr set In tlh' 'cotrm idod Dietary Allowance s (5). The MR1)A are adapted
to meet f tn' neils kc h',ttl -y mil tary ptrsonns'l of average height and
wf'ighl, b-ttW(,,n t'. a4r, ,V 117-50 ytears, w n ai"', iT)der:ttly 't ivf,,

n/d I ivling i l t,-r'r~r , r tt'rnai rvneultral ('.lvir )litKN-Ilt . Tilt'
r'x iqmnia :':i '''~ vthe MRI)A diftier froin thoe i h
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iecomnmrnded Dietary Allowances (RDA) for only prctein. The MRDA for
protein is approximately double the RDA level thereby allowing for the
usual anount of protein consumed in the "average American diet ."
Energy allowances in the MRDA are established to meet the mean
requirements of a normally distributed population and the energy range
is estimated to reflect the requirements of 70% of the mderately
active military population. All other nutrients for which an
allowance has been set, have a margin of safety above the mean
requirement included in the allowance.

In assessing the nutritional adequacy of dietary intakes, if the
quantity of a nutrient consumed by particular group falls below the
NI{RA, some individuals in that group can be assumed to be at
nutritional risk. When the proportion of individuals with low intakes
in the group is large, the risk of nutritional deficiency is
increased. In this report, nutrient intakes for all nutrients except
energy, were termed adequate if consumption equalled or exceeded
the standard, marginal if consumption was between 70% and 99% of
the standard, and low if consumption was less than 70% of the
standard.

Nutrient density (nutripnts expressed per 1000 kilocalories) is
ofttn utilzNi as an iriex of. dietary nutritional quality. Intakes
expressed on a nutrient density basis allow for comparison of male and
termal( intakes as we+ll as for a determination of the degree to which
dietary adequacy is a function of total calories consumed versus food
choices. Nutrient density allowances were calculated by using the
MIA. The us(, of nutrient density allowances, however, has certain
I imitat ions. Requirements for various nutrients and, therefore,
allowances which are- based upon those requirements, are not always
related to energy intake. For example, vitamin C, vitamin A, sodium,
and jY)tassium are essential even with a zero calorie intake.
Additionally, individLuls with low energy requirements will probably
have higher nutrient density tequirements than those with high energynee(d s. :1.

lieference Groups. For comparative purposes, nutrient intake data
of similarly aged (19-22 years old) males and females from the USDA
Nat ionwide Food Consumption Survey (NFCS), conducted in 1977-78 in the
48 cIntrnitious states, have been included in this report (6). The
nutrie nt intake data for these rxeference groups was calculated from a
three,-day dietary record (I weekend day and 2 weekdays). One
dif '!'erilce between the cadets and the NFCS reference groups is their
livel of pysic!al activitLy; the cadets performed nroderate activity (2)
where+as the, ref ence groups probably perforttx1 light activity.
(Activit le vel was not avssessed in the NFCS but the general activity
level (A. the U.S. pxpulation is light.) Activity level may affect
calb ri intake aind therefore the overall level of nutrient intake.

ft.
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Kretsch--5

Statistics. Total nutrient intake and nutrient density were
computed for each subject by each source, by meal or snack, and on a
daily basis. Utilizing SAS (7), a factorial analysis of variance
(ANOVA) was used to test for significant effects of sex and class on
total nutrient intake, nutrient density, % energy from each source, %
nutrients from meals, % nutrients from snacks, and nutrients per
kilogram body weight. A repeated measures ANOVA was conducted Co

test the effect of sex and day of the week on total nutrient intake,nutrient density, and nutrients from the dining hall. 'The effect of

energy intake quartile on total nutrient intake and nutrient density
was tested with a one-way ANOVA. A repeated measures ANOVA was used
to test the effects of sex and weekday vs. weekend day on total

nutrient intake and nutrient density of intake from the dining hall.
Log transformations were performed before ANOVA analysis on total
nutrient intake, nutrient density of intake., and nutrient intce per

kilogram of body weight. A 2 x 4 factorial ANOVA was used to test
the effects of sex and class on the heights and weights of the
cadets. If analyses were found to be signiftcant at p<.OI, then ,.

variables were tested with Duncan's Multiple Comparisons procedure.
Differences are indicated as significant in the text of this report
if p<O.Ol.

RESULTS AND DISCUSSION

Anthropometric Data. The number of male and female cadets
studied in each class and in the c#CP and their average ages,

weights, and heights are shown in Table 1. There were no significant
differences between classes for weight or height. Group sample size
varied but the statistical programs accommodated unequal group s izes...

The small number of volunteers from the CWCP precluded any
statistical comparisons between CWCP cadets and the general cadetpopulation. Some of these data are presented in the tables for

interest, but are not discussed in the report.

Some, but not all, of the cadets participating in the dietary
evaluation had skinfold measurements taken. Presented in Table 2,
for reference purposes, is the percent body fat calculated from skin-
folds for male and female cadets who participated in the body
composition portion of the study during the Fall of 1979 (1). (Sone,
of the cadets that participated in the dietary evaluation are
included in these data.) Females had a significantly greater
percentage of body fat than the males. In addition, there wtere no
significant differences between cadet classes. The nrans for female
classes exceeded the acceptable percentage of body fat (22%) allowed
under the CWCP (Appendix A). Except for the class of 1983, which was
only slightly over the standard, the rn an p rceintag, (t bxJy fat f "r
the male groups was within the acceptable range (10 to 15%).

* ~ ' ~ .".
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Questionnaire Data. 'rabies 3, 4, and 5 present the results of
the questionnaire on recent dietary change, nutrient supplement
usage, and frequency of salt usage at meals. Dietary change
responses (Table 3) varied by class and sex. Overall, a greater
percentage of the women than the men indicated that they were eating
less within the last month. Since the study was conducted shortly
after the commencement of Fall academic courses, "within the last
month" meant a change from summer Academy dietary patterns for the
First, Second and Third classes but a change from home eating
patterns for the Fourth class. This may explain the higher
percentage of the Fourth class males (52.6%) reporting a dietary
change within the last month. This same pattern, however, was not
found for the Fourth class female cadets. Nutrient supplement usage
was markedly different between the sexes (Table 4); about 15% of the
men compared to 50% of the women reported usage. However, supplement
usage did not differ between classes. Twenty-two percent of the
males and 35% of the females in the NFCS reference groups reported
that they consumed nutrient supplements. Frequency of salt usage at
meals (Table 5) was obtained since the calculated nutrient intakes
include sodium from foods but not salt added at the table. Overall,
between 40-50% of the males and females reported that they
"frequently" or "always" added salt at meals. Therefore, actual
sodium intake was higher than the calculated sodium intakes
indicate.

Source of Average Daily Energy Intake. Figures 1 and 2 present
the average daily energy intake by source (dining hall, home,
restaurant, or vendor) and from meals, respectively. The dining hall
provided 50%, 61%, 66%, and 70% of the average (5-day) daily energy
intake for the First, Second, Third and Fourth classes, respectively.
As would be expected, the dining hall was the principal provider of
energy for all cadets; and meals provided the majority of energy
(Figure 2). The First class received significantly less energy from
the ( adet (lining hall and significantly more from restaurants than
did the other three classes. Restaurants supplied 16% of the daily
meal energy for the First class. About 20% of the daily energy
intake for male and female cadets was from snacks. This level of
daily energy from snacks is the same as found for the reference
group.s and for previously studied military populations (6,8).
Although not significant, there was a trend for more energy to be

obtained from snacks aus cadets advanced in class. This is consistent
with the increased independence and discretionary time allowed
upp_,,Iclass cadets (i.e. less duties and services were required of
them). Restaurants and vendors were the prime providers of snack
energy.

Total Daily Nutrient Intake. Presented in Tables 6 through 11
are the average (5-day) nutrient intakes from food, beverages, and
nutrint supplement.s for male and female cadets. For nearly all

ntrients, total daily intakes were significantly different between
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sexes but not between classes. Therefore, the results in the tables
are presented by sex but not by class. The ANOVA results are
summarized in Table 12. In addition, significant effects for day of
the week were found for all nutrients except riboflavin and total
sugars. The reason for the day of the week effect is not known, but
may be a reflection of dining hall daily menu differences.

The male and female cadet average total daily nutrient intakes
are reported in Table 7. For comparison purposes, the average daily
intakes of the NFCS reference groups are shown. Mean intakes for the
male cadets met or exceeded the MRDA for all nutrients calculated.
This also was true for the female cadets except for iron, magnesium,
zinc, folacin, and calcium. Calcium intake was low for only the 17
and 18 year old females. It should be remembered, however, that the
food nutrient composition data for magnesium, zinc, and folacin were
limited, and therefore the calculated values for these nutrients are
probably low. The average daily energy and protein intakes per
kilogram of body weight are reported in Table 8. Tables I0 and i I
provide the mean, the median, selected percentiles, and the minimum
and maximum total daily nutrient intakes for the males and females,
respectively. There was fairly close agreement between mean and
median values for most nutrients except the vitamins. Mean vitamin
intakes were skewed due to the consumption of high dosage vitamin
supplements by some cadets.

1. Energy. Presented in Table 6 are the average energy
intakes for male and female cadets by day of the week. For both
sexes, caloric intake was significantly higher on Saturdays and
Thursdays and significantly lower on Wednesdays and Sundays than the
other days of the week. These differences were consistent over the
three week period studied. However, for the males it should be noted
that there was a 500 kcal difference between the Saturday mean and
median intake values; thus indicating that the data was skewed by
high values. The percentage of calories from protein did not differ
significantly by day of the week. However, the proportion of fat
calories was highest on Thursday and the proportion of alcohol
calories was highest on Saturday. These elevations most probably
account for the high caloric intakes reported for those days.

The average daily energy intake was 3738 kcal for male cadets and
2454 kcal for female cadets (Table 7). Thirty-four percent of the
males and 50% of the females were within the MRI)A energy intake rang"
established to be adequate for noderately active military personnel
(Appendix B). Seven percent of the males were below and 59% were
above the MRDA energy intake range; 22% of the females were below and
28% above the MRDA energy intake range. When energy intake was
expressed on a per body weight basis (Table 8), there was a
significant difference between sexes but not between classes. Males
consumed an average of 49.2 kcal/kg and females an average of 41 .1
kcal/kg. Whether expressed on a total or a Ix~iy weight basis, the

. . . . . . . .. . . . . . . ... -.-.
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majority of the males were consuming more energy than recommended for
moderately active personnel. The daily energy intake of the West
Point male cadets is very similar to the level previously reported
(3705 kcal per day) for mrderately-active, male, military cadets in
Great Britain (9). There is no information in the literature on
energy intake levels for females cadets.

There was a significant difference between males and females for
total calories but not for the proportion of calories from protein,
fat, carbohydrate, and alcohol. The average percentage of energy
from pr)tein was 13%; from fat, 38%; from carbohydrate, 464; and from
alcohol , 3%.

2. Protein. There was no significant difference in protein
intake between classes or sexes on a total or per body weight basis.
Mean protein intakes for male and female cadets exceeded the MDA
(Table 7). Eighty-six percent of the male cadets and 57% of the
females cadets met or exce*ded the MRd)A for protein (Figure 3). Mean
protein intakes per kg of body weight (Table 8), were 1.6 and 1.4 g
for male and female cadets, respectively. For both sexes, about 70%
of the protein intake was from animal sources and about 30% from
plant sources. (It sh()uld be noted that the totals for the animal
and plant protein percentages reported in Tables 7, 10, and 11, are
less than 100% duo to missing values in the nutrient file.)

3. Fat and Choesterol. Table 9 shows the percentage ot
mrale and female caxdets, compared to the NFCS reference group,
receiving specified percentages of food energy from fat. The MRDA
recommends that calories derived from fat should not exceed 35% of
the total daily calories; only 18% of the males and 11% of the
female-s had daily fat calories below this level. Eighteen percent of
the NIS males and 23% of the NFUS females consun~d less than 35% of

their calories as fat. About 50% of the male and female cadets
constumd between 35-39% fat calories, and about 30% consumed between
410-45% of their calories as fat. Only about 3% of the cadets
consunme greater than 45% fat (alories; this is in contrast t) 25% of
the rtference group.

Al the ti me this study was conducted, the 1976 version of the
MRI)A was in effect. That version specified that less than 40% of
iai ly ealrios should the from fat. About two-thirds of the male and
fomal,, ,ad s re-eive-d Ites than 40% of their energy from fat. This
is a higher percentag, than was found for the men and women in the
1!,N)A sthdy (about 45%) which was conducted at about the same time.

The ratio of plant to animal fat intake was about 0.9 for male
and tfor female cadets. Fat from fish was negligible in the diets of
bo)th sexes. (Again, missing values in the nutrient file reduces the
sum uif the animal, plant, and fish fat percentages in Tables 7, 10,
and 11 to less than 100Y).) Cholesterol intakes (600 and 400 rg/day

°- 4 . . . . . . . . . . . . . . . . . . . . . . . 4
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for males and females, respectively) were of about the same magnitude
previously found in male and female Marines (8), but higher than.
found in the NFCS reference groups (10).

A study (11) conducted in the Spring of 1979 at the West Point
Academy found, with few exceptions, that the serum lipid profiles of
the female cadets were normal. However, elevated serum triglycerides
were found in 20% of the male cadets studied. A small number had
elevated serum total cholesterol or below normal levels of serum high
density lipoprotein cholesterol. In addition, approximately 10% of
the male cadets had a cholesterol risk factor slightly above average.
The cholesterol risk factor is derived from the ratio of the serum
total cholesterol and serum HDL cholesterol values (11).

4. Carbohydrate, Crude Fiber, and Alcohol. Carbohydrate
provided about 46% of the average daily energy intake. The MRDA
recommends that carbohydrates contribute between 50 to 55% of the
total dietary energy and that simple, refined, and other processed
sugars provide only 10% of the total energy. Total sugar consumption
accounted for 21% of the mean caloric intake for male and female
cadets. Sucrose alone provided 14% of the total daily energy for
both sexes. The proportion of calories supplied by total sugars and
sucrose is the same as found in a previously studied Marine
population (8), but higher than found in the general U.S. population.
In 1984, average total sugar consumption in the U.S. population was
18% and average sucrose intake was 9% of the daily mean caloric
intake (12). (Total sugar and sucrose consumption for the U.S.
population in 1979 was not available.) The average crude fiber
intake of the American population ranges from 3 to 7 grams per day.
Male and female cadets consumed 4.3 g and 3.3 g per day,
respectively. This level of fiber intake is low but of the same
magnitude as the levels previously measured in military populations.
Alcohol consumption occurred primarily on Saturdays. Only 3% of the
average energy intake for males and females was from alcohol.

5. Minerals. Ninety-five to 100% of the male cadets
received adequate amounts of calcium, phosphorus, and iron in their
average daily diet (Figures 4-6). However, lesser numbers of female
cadets received adequate am imts of these nutrients. Twenty-six
percent of the females had low iron intakes and 11% had l)w calcium
intakes. Although mean iron intake for the females was below the
MRDA, the level (16.2 mg) was higher than has ben reported for other
military and U.S. populations (6,8). (The MRfDA acknowledge,, that,
moderately active female personnel consuming u average of 2.1() kcal
per day may require supplemental iron Wo eet the rcorrmnnd 4 IS ,W
per day.) Similarly, although the mean calcim intake, tor t,.ntl s
was below the 1200 n pexr day Level r(-(-comnnid tor 17 and I' year"
olds, the level (954 mg) was higher than found t)r rns't. %"V , W"mr
(13). Only 25% of the female cadets had dai ly iatim ituk, 1is-

. ..~ .!
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than 800 n. A calcium tW phosphorus ratio of 0.7 was found for both
sexes. A ratio between 1:1 to 1.5:1 is considered nutritionally
desirable.

The female cadets mean caloric intake was higher than has been
found for other females studied in the military and the U.S.
population. The average dietary iron and calcium densities of the
femalt< cadets, however, was not higher than the other populations.
Therefore, the female cadets high caloric intake was responsible for
a greater percentage of them receiving adequate iron and calcium
nutrition than was found for the other populations.

In a previous study (11), soie incidence of anemia was found to
exist in the male and female cadets. Overt anemia was observed in
only a few subjects, but a subclinical form of anemia, as revealed by
low serum iron levels, low iron saturation values, and low serum
ferritin levels existed in a larger segment of the population. This
anemnia was present in one-fourth of the female cadets studied but in
a smaller proportion of the male cadets. The reason for this low
iron nutriture in the male cadets is difficult to explain on a
dietary basis; 99% of the males in this study received adequate
dietary iron. However, heavy exercise may induce a "sports anemia"
and a significant percentage of tlie male cadets were engaged in heavy
exercise (2). It should be noted, however, that "sports anemia" is a
transient phenomenon usually lasting less than one month in
duration.

The average daily sodium consumption levels, not including table
salt usage, was 4048 mg for male cadets and 2764 mg for female cadets
(Tables 10 and 1 ). About 10% of the male cadets exceeded the
maximum level (5500 mg per day) recommended by the MRDA. This figure
would have been higher if discretionary salt had been assessed and
included in the calculations. Potassium intake averaged 3652 mg and
2454 mg for male and female cadets, respectively. Ninety-five
percent of the male cadets and 75% of the female cadets were within
the "estimated safe and adequate range" recommended by the United
States RDA for potassium (i.e. 1875-5625 mg/day). The sodium and
potassium intikes of the cadets are higher than reported in the NFICS
(10), but the ratio of sodium to potassium intake (i.e. 1.1) is the
same. The higher intake levels are probably reflective of the cadets
h'ghor caloric intake,.

In spite of limit(d food nutrient c)mpxsition data, the male
cadets mean intake of zinc and magnesium exceed the MRDA; this was
not true for the females. The females average magnesium and zinc
intakes were eual to 79% and 75% of the MR1)A, respectiveLy.

6. Vitamins. The male cadlets average vitamin intakes -.

(Tablos 7 and 10) exce (d the WI)A. Except for folacin, this was
also true for the fomales. It should be notod, hw(wver, that the

: " ." -;. 0 ._ ......, .- , .. .. .. -,. • .. ., .....- , . . ..
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mean B-vitamin intakes of the females were exceptionally high due to
the usage of high dosage vitamin supplements by some female cadets.
The median B-vitamin intake values, shown in Table 11, are more
reflective of the vitamin levels consumed from food by the females.
These median values exceeded the MDA for all B-vitamins except B-6
and folacin. Fewer male cadets took nutrient supplements and
therefore their mean intake values were not skewed.

Daily vitamin A intakes were marginal for about 20% and low for
about 6% of the cadets (Figure 7). Essentially none of the male
cadets and 7% or less of the female cadets had low daily intakes of
vitamin C, thiamin, riboflavin, or preformed niacin (Figures 8-11).
About 50% of the male cadets met the MRDA for vitamin B-6 and folic
acid and 94% for vitamin B-12, in spite of limited food nutrient
composition data. In contrast, about 25% of the female cadets met
the MRDA for vitamin B-6 and folacin and 72% for vitamin B-12. Even
with missing nutrient values, the low percentages of male and female
cadets meeting the MRDA for vitamin B-6 and folacin may be indicative
of a problem of marginal B-6 and folacin nutriture. In the
previously mentioned study (11), low serum folacin levels were found
for 1 % of the male cadets and 14% of the female cadets.

Nutrient Density Evaluation. Presented in Table 13 are the
average (5-day) daily nutrient density values from food, beverages,
and nutrient supplements for the male and female cadets. (For
comparative purposes, nutrient density values of the NFCS reference
groups are also given.) Analysis of variance yielded significant
effects of day of the week, class, and sex on dietary nutrient
density. Day of the week significantly affected all nutrient
densities, but only some densities were affected by class and sex.
The effects of class and sex on nutrient density values are
sunmarized in Table 12.

Significant differences between sexes were found for vitamin
density values (vitamin A, thiamin, riboflavin, niacin, vitamin C and
folacin). Except for vitamin A, this is probably a result of the
high dosage vitamin supplements used by some of the female cadets.
The median intake values of the females for these B- vitamins
(indicated in the Table 13 footnote) are similar in magnitude to the
mean vitamin nutrient density levels of the male cadets. Therefore,
if nutrient supplements had been excluded from the calculated vitamin
intakes, it is unlikely that significant differences between the
sexes would have occurred for the B-vitamins. The sex difference in
vitamin A density appears to be unrelated to vitamin supplement
usage. Fiber and iron density were also significantly different
between the male and female cadets. Significant differences in the
alcohol, cholesterol, riboflavin, niacin, and vitamin R3-6 dietary
densities were found between classes. The First class oonsumed
significantly higher alcohol, rib)flavin, niacin, aid vitamin R-6
densities and the Fourth class (x)nsumet a significantly higher

N
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cholesterol density than the other classes. The Fourth class, but

not the other classes, was required to attend breakfast at the
dining hall. The consumption of eggs at breakfast caused their
higher cholesterol dietary density. The reason for the day of the
week effect on nutrient density is not known, but most probably was
caused by daily dining hall menu differences.

Mean nutrient densities of the male cadet diet met or exceeded
the nutrient densities calculated from the MRDA for all nutrients
except sodium, magnesium, vitamin B-6 and folacin. Since salt added
at the table is not included in the calculated nutrient density, a
sodium density value lower than the MRDA is desirable. The vitamin
B-6, folacin, and magnesium densities in the cadet diet were only
slightly below those of the MRDA. Considering the limited food
nutrient composition data available for these nutrients, for all
practical purposes, these nutrient densities were adequate.

Mean nutrient densities of the female cadet diet were less than
those of the MRDA for iron, sodium, magnesium and zinc. In addition,
mean calcium density values were not adequate for the 17 and 18 year
old female cadets, and vitamin B-6 and folacin median intakes were
slightly less than the MRDA. Again, the fact that food nutrient
composition data was limited for magnesium, zinc, vitamin B-6, and
folacin impacts on the interpretation of this data.

Nutrient density of food intake for nearly all nutrients was
remarkably similar between the West Point cadets and the NFCS
reference groups. The NFCS groups had higher vitamin A, vitamin
B-12, protein, magnesium, and phosphorus densities than the cadets.
However, the NFUS groups also consumed less total daily calories than
the cadets, which may in turn affect nutrient density for some
nutrients such as protein.

The mineral intake distributions of the male and female cadets
were essentially the same whether expressed on a total daily or
nutrient density basis (Figures 4-6). Eighty-seven to 100% of the
male cadets had adequate calcium, phosphorus, and iron densities in
their diets. Ninety-one percent of the female cadets had adequate
phosphorus densities, 22% had low iron densities, and 9% had low
calcium densities. Although about 70% of the male and female cadets
had adequate total daily vitamin A intakes, 100% of the females, but
only 52% of the mals, had adequate vitamin A densities (Figure 7).
This indicates that low caloric intake, and not food choices, caused
the low and marginal tx)tal daily vitamin A intakes of female cadets.
In contrast, the male? cadets met the daily MRDA for vitamin A throagh
increased caloric intake rather than through selection of vitamin A
rich foods. Four percent or less of the male and female cadets
consiwmed low vitamin C, thiamin, riboflavin, and niacin densities
(Figures 8-11). However, 29% of the males consumed marginal thiamin
density in their diets and 16-20% of both sexes consumwed intakes with

.,. . .. . .
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marginal niacin density. The requirements for thiamin, riboflavin,
and niacin are considered to increase with increased caloric
consumption. Therefore, if those cadets that had "marginal" thiamin
and niacin densities were also the cadets with lower caloric intakes,
then their thiamin and niacin densities may have been adequate rather
than marginal.

Nutrient density of food intake by energy intake quartile is
shown in Table 14 for male cadets and in Table 15 for females cadets.
Except for fat, no significant differences in nutrient density were
found between energy quartiles. Male cadets in the highest energy
intake quartile (4098-6325 kcal per day) had significantly higher fat
density in their diet. In addition, the male cadets calcium and
sodium densities decreased, although not significantly, with
increasing caloric intake. Similarly, densities in the female diet
of cholesterol, calcium, vitamin A, and vitamin C decreased with
increased caloric consumption.

Average Caloric Intake and Nutrient Density of Food Consumed at
the Cadet Dining Hall. Caloric intake and the percentage of calories
from protein, fat, and carbohydrate are shown in Table 16 for food
and beverages consumed at the Cadet Dining Hall. Significantly more
calories were consumed by both sexes on weekdays than on weekend days
at the dining hall. The percentage of calories supplied by protein
did not differ significantly between weekday and weekend days, but
the percentage of calories supplied by fat and carbohydrate did.
Percent fat calories were significantly higher for both sexes on
weekdays; averaging 41-42% fat calories.

Table 17 presents the nutrient density of food consumed by cadets
at the dining hall. There were no significant differences in
nutrient density values between sexes, but there was a significant
difference between the densities on weekdays and weekends. Dietary
fat density was higher on weekdays and carbohydrate density was
higher on weekend days. The sucrose density levels were constant
between weekdays and weekends. Cholesterol, calcium, phosphorus,
iron, potassium, thiamin, riboflavin, and vitamin C densities were
higher on weekends. The nutrient density values for intakes from the
the dining hall exceeded those of the MRDA for all nutrients except
iron on weekdays for the females, and calcium on the weekdays for
cadets, aged 17-18 years, of both sexes. Sodium density values
averaged between 1100-1200 mg per 1000 kcal. This, of course, does
not include table salt usage.

CONCUSIONS

The nutrition of inale and female cadets during the 1979-80
academic year was evaluated as part of a study undertaken to assess
contributory weight gain factors in USMA cadets over the course of
their academic career. This study was the first nutritional
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(valuation of the cadet diet in the history of the West Point
Academy. In addition, this study is historic in that the first
classes of female cadets were studieu; the Class of 1980 was the
first class at the Academy to include females.

Dietary nutritional adequacy was assessed in three ways: (1)
comparison of the group's mean total daily nutrient intake from
foods, beverages, and nutrient supplements with the military
nutritional standards (MRDA), (2) comparison of the group's mean
nutrient densities with the MRDA expressed on a per 1000 kcal basis,
and (3) comparison of the mean daily nutrient intake and nutrient
intake density of individuals to the MRDA, and then expression of
these results as the percentage of the males and females with low,
marginal, and adequate intakes. Since the mean value of a group can
mask the fact that a substantial portion of the individuals within
that group may have nutrient intakes far below or above the
nutritional standard, examination of the distribution of individuals
with low, marginal and adequate nutrient intakes within a population
better identifies the nutritional adequacy of their diet.

The mean daily energy intake of the male cadets (3738 kcal; 49.2
kcal/kg) was at a level commensurate with moderate to heavy activity,
whereas the females mean daily energy intake (2454 kcal; 41.1
kcal/kg) was indicative of a moderate activity level. The daily
energy intake of the male cadets is remarkably similar to the level
previously reported (3705 kcal per day) for moderately active, male,
military cadets in Great Britain (9). (The energy intake,
expendi ture, and balance of the male and female cadets in
relationship to anthropometric measurements will be discussed in
depth in an upcoming report.)

For both sexes, the average percentage of energy from protein was
13%; from fat, 38%; from carbohydrates, 46%; and from alcohol, 3%.
The level of calories provided by fat in the cadet diet should be
reduced to meet the MRDA. Only 18% of the male cadets and 11% of the
female; cadets consumed the recommended less than 35% of calories from
fat. Since the Cadet Dining Facility is the major provider of
nutrition for the cadets, the daily percentage of fat calories could
be reduced by decreasing the quantity of fat in dining hall meals.
The percentage of calories from fat in dining hall meals was
particularly high on weekdays; averaging 41%.

In addition to reducing the proportion of fat in their diets, the
cadets also need to reduce the percentage of calories received from
simple sugars, in particular from sucrose. Sucrose provided 14% of
the total daily calories in contrast to the 10% maximum recommended
by the MRDA. The quantity of sucrose provided by dining hall meals
should be reduced. Complex carbohydrates should be increased to
replace those calories lost by the reduction of dietary fat and
sucrose . Increased complex carbohydrates will concurrently increase
the dietary fiber level of the cadet diet. The fiber level reported
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in this study is considerably lower than what is currently thought to
be consistent with good health.

Overall, the cadets received adequate vitamin and mineral
nutrition. The exception was iron intake for the female cadets.
Twenty-six percent of the females had low daily iron intakes and 22%
had daily intakes with low iron density. The MRDA acknowledges that
moderately active female personnel consuming an average of 2400 kcal
per day may require supplemental iron to meet the recommended 18 mg
per day, but that supplementation should be determined on an
individual basis. Hematological parameters of the West Point cadets
were evaluated six months prior to this study (11). One-fourth of
the females studied had evidence of subclinical anemia as revealed by
low serum iron levels, low iron saturation values, and low serum
ferritin levels. Therefore, iron supplementation should be
considered for those female cadets with marginal iron nutriture.

Nutrient densities of intakes were similar in magnitude to those
found for the reference NFCS groups and for previously studied
Marines. Protein and phosphorus density values for both sexes were
higher, and vitamin A density value for the male cadets was lower
than reported for the NFCS reference groups. Although about 70% of
the male and female cadets had adequate total daily vitamin A
intakes, 100% of the females, but only 52% of the males, had intakes
with adequate vitamin A density. The male cadets who met their daily
MRDA for vitamin A, did so through high caloric intake rather than
through selection of vitamin A rich foods. The high calorie intakes,
in part resulting from the moderate to heavy activity levels of the
male and female cadets, were responsible for the high percentage of
the cadet population receiving adequate vitamin and mineral
nutrition.

The Cadet Dining Hall Facility was the principal provider of
energy for all cadets. The dining hall provided 50%, 61%, 66%, and
70% of the average daily energy intake for the First, Second, Third,
and Fourth classes, respectively. The Cadet Weight Control Program,
in effect at the time of the study, permitted the First, Second, and
Third classes to skip breakfast at the dining facility. This, in
conjunction with the greater freedoms and privileges allowed the
upper cadet classes, may account for their reduced consumption of
daily energy in the dining hall. The First class received
significantly more energy from restaurants than did the other three
classes; restaurants provided 24% of the First class's energy intake.
About 20% of the daily energy intake for male and female cadets was
from snacks. This level of daily energy from snacks was the same as
has been found for similarly aged military and civilian popiiultions
(6, 8).

There were some differences in nutrient density between weekday
and weekend day dining hall intakes. However, overall nutrient
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density from dining hail foods was adequate for both sexes. The
exceptions were iron density on weekdays for the females and weekday
calcium density for 17-18 year old cadets of both sexes. The fact
that these densities were not adequate is not unexpected. The high
requirements for these nutrients are difficult to meet through foods
alone.

In order to correct the nutritional inadequacies found in this
study, the most effective approach would be a combination of dining
hall menu changes and nutrition education. Since the dining hall is
the primary source of nutrition for the cadets, menu changes will
change their nutrition. However, the cadets received from 30 to 50%
of their daily energy intake from food sources outside of the cadet
dining facility. Therefore, a nutrition education program would
provide the cadets with the necessary knowledge to make nutritionally
sound food choices from these outside establishments. In addition, a
nutrition education program would provide knowledge that could be
used by the cadets throughout their Army careers and their lives as
part of a program for health maintenance.

RECOMENDATIONIIS

1. Reduce the percentage of calories from fats and simple sugars
and increase those from complex carbohydrates in the diets of
male and female cadets.

2. Fvaluate, on an individual basis, the need for iron
supplementation of the female cadets.

:3. Reduce the quantity of fat and simple sugars and increase the
quantity of complex carbohydrates provided in meals at the
Cadet Dining Facility.

4. Institute a cadet nutrition education program to provide the
necessary knowledge for cadets to make nutritionally sound
f(xxl choices outside of the dining hall and throughout their
Army careers as part of a program for health maintenance.
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THE UNITED STATES ORPS OF CADETS

WEIGHT CONTROL PROGRAM

RESPONSIBILITY:

The Director, Department of Physical Education (DPE), is
responsible for the administration of the USCC Weight Control
Program.

IDENTIFICATION:

Cadets will undergo biannual height/weight surveys, typically
held in conjunction with regularly scheduled DPE testing. Those
cadets found to exceed, or be within 2% of exceeding, the maximum
body weights in AR 600-9 will be required to report to DPE for a
percent body fat measurement.

Additionally, cadets are required to report to DPE for a body fat
measurement when:

a. Volunteering for the program.

b. Directed by an officer or another cadet in the chain of
command.

PERCF M BODY FAT CALCULATION:
..-

Percent body fat will be calculated for cadets using skinfold
techniques and mathematical formulas, a relatively simple and
accurate method. The normal error encountered by such measurements
is taken into account in developing standards. The skinfold
technique accounts for body build, muscular development, muscle tone,
and bone structure. AR 600-9, Paragraph 3-4, indicates that these
body parameters should be included in obesity determination.

Once the percentage of body fat is calculated, cadets will be

categorized as follows:

PERCENT BODY FAT

CATBGORY MALE FEME REMARKS

V 0-5 0-8 Very low, caution
IV 5.1-10 8.1-17 Excellent
I[ 10.1-15 17.1-22 Acceptable
II 15.1-16 22.1-23 High, bi-weekly weigh-ins

requi red.
I over 16.1 over 23.1 Mandatory Weight Control

Program.

".- - :--:- -.-- 2- ":-:- .:.-........ ---.... :..... ... ...... . ........ . ...- -~. .-
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WEIGHT CONTROL PROGRAM

Cadets who are in Categories I or II are required to report to
DPE Weight Control Clinic every 7-14 days to be weighed.

Cadets in Category I will be allowed a period of time to lose
adipose tissue (fat) in order to achieve Category II or a higher
category. Time allowed to lose fat will be equal to one week for
every 0.5% body fat they exceed the body fat limits of Category 11;
however, the time period will not be less than two weeks. For
example, a male cadet may weigh 200 pounds of which 19% is fat.
Since his percent body fat is 3% over the 16% Catergory II limit, he
is allowed 6 weeks to lose that 3% body fat. In this case, the 3%
body fat equals 6 pounds of adipose tissue.

If a cadet has not attained the appropriate level of body fat at
the end of the prescribed time period, there are two possible courses
of action. At the discretion of the Director, DPE, the cadet will be
recommended for dism4ssal, or will be granted a time extension to
reach the required goal. The extension, if granted, will be no
longer than one-half the originally prescribed time period. For
example, the cadet described above is found to have 18% body fat at
the end of the 6 weeks. He could be granted a maximum extension of 3
weeks to reach the Category II level of 16% body fat. Should the
cadet still fail to reach a Category II level during the extension,
the cadet may be recommended for dismissal.

Cadets who fall into Category II, or higher, and who regress into
Category I two (2) or more times during any one Academic Year, may be
recommended for administrative dismissal. For example, in September
a female cadet may weigh 140 pounds with 24.5% body fat. She is
granted 3 weeks to make the 23% Category II limit. At the end of the
3 week period she is found to have 22.5% body fat which is within the
Category II limit. The cadet is then required to weigh-in at DPE
biweekly. A weight gain is discovered in November, and a new
resultant percent body fat measurement shows her to have 23.5% body
fat. She is then allowed another period of two weeks to attain the
Category II level. If she reaches the prescribed level in 2 weeks
and a month later found to have 21.5% body fat, she would be released
from the program. If the cadet is administered another percent body
fat measurement in February as a result of a weight gain shown in a
routine class height/weight survey, and found to be 24% body fat, she
could be recommended for dismissal.

ADMINISTRATIVE DISMISSAL

Administrative dismissal under the Weight Control Program will be
processed in accordance with Regulations for the United States
Military Academy, paragraph 12.04 (proposed para 10.08, Revised Regs
USMA).

.- - - - - - - - - - -
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UNITED STATES MILITARY ACADEMY
WEST POINT NEW YORK

Origkiatd by Cadet Is. StalEApoffyCde esMn or

CADET MESS MENU
Week Ending T October 1979

O ragJuc Taco Shells v/Meat Filler, Taco Sauce, Chilled Half1 Grapetruit
Asaurte*1d Dry Cereal Chopped hele,: Shredded n/Ece Syrup
Pineapple Hochake. Letuce, Slice To.cat..a.ERoat Fresh Ma. ./Pan Ceay

ul"spl Syrp and Marmrreaddes Mcid Potatoes
MI-r and Serve Sauag Maron Sala Ceen %Rena
RetaIn bran f~oit..a Fruit Jello bread -Iigen

kacc:rad Mels oney Crepe botchk Cot .a.ut Sheec Cake
Coffee - Mil1k Collee - Apple Juice - Mil1k

Piepl0 uc Not Corned Reel Sandtc drneSaea aucCirnga 1*Jce c/Slice of SiaChee SpagIet lernr ac
Aonneted Dryo Creal St brad Saunehesu an Crated Cheese

Choped Sirloin Fttia Shoestrlnh Fntateoa Teased Orn"I SIa
.-craced Egg R. bread .- Bar Irn. v/OI. ar Vnegar lreasng

Suga leughnuta Chilled Mi/and fruit -Cookie. Italian Bread -5MargRaier
Assorte.d Jellies - Ney Iead Tee a/Lemson Slice Black Forest Tart
T..at- rear'n Caller - Orange Drink - Milk
cot(e. - Mot

Ocane Juce Vgetble Soup n/,rackers Veal Conrdon ble, a/Aloe Sauce
As.rr -j Cocro Grilled Iluehurie Pestles 1c Btdi

laIte Zltd Frc% ndeSlrd -ti1 cie1 ns and Tenato. Sles Kene Core
Scr~le LIa ill :icd Spear drppd Letc n/French D....ai.R&

Hit Shaved Han Potato Chips bred -Margine
Doas-Mabaciy Mnkurer oila- Mayonnaise Piorpl Cheese Pie

Pruic Filled Sueri Roll Spc 'hr Cak Coter er ry Drink -Milk
Assented Jolien - coon Chocolate en Whirr Mik
cotter, . Milk

ryW rs-h / /t7
rac uceFisheih a/Slice.o Cheese, Reish Teay
rneJcsChili Tancan Sauce and Lesson SlIice Gr'illed Sirloin Steak

At:secnied Dry Ceca I Potat Sala'd ofedli Sauce
Macon~a R"le Coeio uc Pros
Pocio -lcn oil -margarine Crrots a.tla*Sh,

-- 9- ohCiIc a- 11,c Shee Cake etMeiha suce Itallay Brea.d - Margarine

Ar..cled rle-Iue otite I- Lso Lime Drink -Milk

cringe Jic Se 1 ... cooFre Garden Vegetahie, Meacca Flnca etta..re..a Cheese

e "ir. uruod Marsarce too-1 Fresh Fru1i ou'I and S anegar Licessing
Molac S/ic Ie /rean Sandeich .10 A--co Cake

Ma " Le/ ut/ei F-eee1 u Punch Leen. Soda - Milk

Ar - - d I DlG 
..

79.

Meln MllsFried lhitlcr b.easce Mahed Virlircia 4lem

cas..e IcyCre ed docScalloped Poiarcea
Sccacled resyesoc.ih a Green eans
Crise Macon, trea.d -Mma:rnloiccheeJlleS/a

-~~~~ reanad acrten c/u
Jelles- coro~ coter-dMJlk

Mersti-1t cc c/s 79

(olr on rutCoesit Tossed Green Salad n ressing

coftte - Milk
Iced Tea c/Lemn Slice

6 - I~ I -f~ptn c icrtCen,E.lthc nIC

"'T C. 12

5 .e~e Ca ~ C - es .- .. ,~** , S'~- ~C '
55
* M'. - --.Is

- i~ p~ ,. - /eye l % IC 5~55 . . . . . .*~ %* . . .
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UNITED STATES MILITARY ACADEMY
WEST POINT NEW YORK

* ~~~~~~~~~Oginaied by Cadet ft.. Staff Apoe yCdtts ac or

* CADET MESS MENU
Weak fnrdtng I. October .7

RI IkEhI i 111551N% H

Peo fSrwere latter of K4,o Ka,-oas Tp -nti'- ,I b"i- J
Orange lous a/Silc of Cheee-,Pnrc
Assorted Dry Cereal French Pried Onion Ring.Mcr Pot a.o'oi

afls /alcSyrop Slcdrte n td Lett-, Lens-..*/ Ci-r

Crisp Bacon lranenly Host Ice C rea.. yn htteSeeik
Vant/a Ice Crest hocia . ooch 01t, rno s- Mi16

Cot."e H ot Chocolate Mil41k

Tt in- 9 Oct 79
Orange loireVegetahie hop c/Cracer ,as Loin at .r/Pan Cranr

istedDr Ceeal Tonafih asa a/Le toeLses tr._orPtte
Wester Heler Chese. Cos. Gr~dan Psa

Cotaerid sottes tread " -. -a1ons Mainte Toaoad Lc.-ter Salad
Orange Mottle.cfat teaftirofe ta/tin bread - M,,aefarn

Toast -11 Ma*en -oa fFeh ri lI's Poco Cake
Assore elis-Horsy toed TaaLma ilte loter - Lesson Line Drink -Milk

Coffee- MilkMilk

WEDNtESDAY 10 Oct79-_ ___ - - - -

Ao:.red Dry Cerral and Raaboo Shoot a p~tacy
Rottereilk Pancakes Sct e dol tica.e Potatoes.

n/tMapis S yrop and Margarine Pried Noodles "iced Carrots an Peas
Seda and Se rhe Sa...age Whtole Whreat tread - Margare aaWot 1i Sld

ct MlspChe rry Jelic a/Sliced Pears ciharet Cream rssn
Assored Jele-Acoe Chiocolate and White Milk :)t1ic Rol s-Marga re
Coftee - Milk hlortenr Pie al Mode

li1t- fe-troll Ponni - Milk

tntI ocot1y 11 I1ni 7
Caeri - lotte Grilled Chopod Sirloi Sta ien 'e.1-rn

Alsled r- ter.a Ms~hid Poaoe"or hpsF11 artee Fetd ata Scoartbled Egg, hind Jeealnt-a aa

Cofee- milk

range hue onu-, troiled Fran ki- cnrr 1r ngadRon ne
- asonir-: On /t-r eal atJeas Sa.ce and Choppe onns ctosrdsISa
UtI ,-naahled Eggs nntrgP ore BItkitie Potatoes

-ott t-t- i/

Iced Tea wi/Letoon S/ie,

Apel I a.ie 1, .'ng bcr P tate o fe e Ie Liner tot Slioed Corker treant
Assored Dry Cerac/yon SnG/ranyI

P rn- Tostn/hp . ep Maished Potatoe s geOtin

Sa .- t Aol/s
5  

icG"tlreen

Cof te- hilt Ied Tea ./Lerct Slie at dndCk

-'20a C, * Ii tee-Hop' Ic lot, e MIlIk

BFL,(CH 7~'n I c 9

Asnrrd Sen1 Cereal

FetSPid Potatoes.. 
irs ..DanisS Coilffe RigMegatne -lre eenad Carro Si-ttk

Ied Tea cL-e Slur

6-If .-.- a - - MIN/ e/TJFC:lT it CtIAMiGF 17TIh/l rkTIC!



UNITED STATES MILITARY ACADEMY
WEST POINT NEW YORKI

Ceriluated by Cadet Mass Staflf Approvd by Cadet Mle,. Hng Boad

CADET MESS MENU
Week tnding 21 Otober. 1979

Mas

Pried joys Ru~~~~~~ffle Chips ut/onion DipBolo WhtSedss ras

To- t- mar.ap n-- IeCeePorprec SktCe
Asore Jelte-ypCfe - Apple loire - mtlb

r-.,c-t LB Out 79
S aIed s. Baked* ersasn Sauss. Tbes ptil /o S .-

Assorted Dry CarelPoat Cke k-d italian Boat 1-ea
Pruit rilled Cree Nardi Rolls - Stefar in. Chef's Saiad

e/sieSrp an werinet B-tI of Peesh Proit a/Oil and Vinegar Dresaing
Brwnad" S eDoaepig Brs taian Breed - Maergarine

Suese Sougtnutee Orage i/rinkMarth ahnonCk
sored Jellies Motney Coflre-Gapeinto oe-

Co te-t Nar Checlte- Milke,- 
sp l -m k

w r.rirun j7- 6ct 7 9---

cre~rJr~yeHasie Chlico Came u/Rod platter 1i Pr!ed 1e.nde iiets
prat tridoro 11!ean en Crackers an, tCrbtee aCIli re

ieee-i rt~ed yjnShredded Irttuee/Drassing Rot. Ptte

(rlaot metSoeBrad-tseaieCr on ireCu
* r s-'erut!r hoclt rate Spanih Coira

Asunt Set e.1 -ne H...aiian Pinh Bread - Plerg-rln

of ee-ittPasob Tart r/Tbppis
Coffee - L.-yd. -milk

I te( cu (it PuseSpersBaked Pots..o.s/Seuct Ces

at ~ ~ ~ h 0-- III.er Me-a S-ee Coe itd rgrale
Or- lt 'ery rik re/ta Beed -Iasann

tryre(-fele - 0trsge Orinnk Milk

ru . 19-rt 7

us he 1tro t er , cbte 1rror h~ps

Aret - uuatre tt rrnn'

t....Shrbet ocAtt-; Cs

-t1- rd r~r-rre ho-olte and Whire milk tKt br-b Milk

tir~rtio 5r/rotc rr ed Choppedha- to
B, rtr rt r , -rt-tfiodlet olntti Suc

/Let tr-1-I Pinc -I,-lrk

irsr3," -l-l 1

Scat reel u/Con tay

MerT11- i a ,-irh PrD tirrtnoIhgeteblee

a6- re broadf -1'eten

11- 11. 1nr 1 Ire(, WI W 1
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AVERAGE DAILY CALCIUM INTAKE
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AVERAGE DAILY PHOSPHORUS INTAKE
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* AVERAGE DAILY IRON INTAKE
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AVERAGE DAILY RIBOFLAVIN INTAKE
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TABLE 2
Percent body fat fromn skinfolds of cadet volunteers by class and sex
(mean + SD)

MALES FEMALES

Class()()

First-'80 14.56 + 3.93 23.41 + 4.78

Second-'81 14.12 + 2.48 22.51 + 3.07

Third-'82 14.29 + 2.58 23.50 + 1.35

Fourth-'83 15.21 + 2.57 24.64 + 3.85
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TABLE 3
Percentage of cadets with a dietary change within the last month

Prescribed

No%) Chae Eat More Eat Less Diet*

MALES:

First-'80 75.0 8.3 11.1 5.6
Second-'81 88.2 2.9 5.9 2.9
Third-'82 66.0 4.3 27.7 2.1
Fourth-'83 47.4 31.6 21.1 0

CWCP Cadets 14.3 14.3 57.1 14.3

FEMALES:

First-'80 75.0 0 16.7 8.3
Second-'81 50.0 11.1 38.9 0
Third-'82 58.3 8.3 33.3 0
Fourth-'83 66.7 16.7 16.7 0

C CP Cadets 37.5 12.5 50.0 0

*Prescribed diet is defined as a diet prescribed by a doctor,

dietitian, etc. It does not include self-prescribed diets.
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TABLE 4
Nutrient supplement usage by cadets

NO Yes, R uarly Yes, Irrguarly

MALES:

First-'80 88.9 5.6 5.6
Second-'81 85.3 8.8 5.9
Third-'82 83.0 8.5 8.5
Fourth-'83 84.2 0 15.8

CWCP Cadets 85.7 0 14.3

FEMALES.

First-'80 50.0 25.0 25.0
Second-'81 50.0 22.2 27.8
Third-'82 50.0 8.3 41.7
Fourth-8 50.0 33.3 16.7

CWCP Cadets 50.0 25.0 25.0
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TABLE 5
Frequency of salt usage at meals by cadets

Never ( w~asonally Frequetly Alny~s

MALES:

First-'80 8.3 33.3 27.8 30.6
Second-'81 11.8 44.1 20.6 23.5
Third-'82 17.0 38.3 29.8 14.9
Fourth-'83 10.5 36.8 36.8 15.8

CWCP Cadets 0 14.3 42.9 42.9

FEMALES:

First-'80 16.7 41.7 16.7 25.0
Second-'81 11.1 38.9 16.7 33.3
Third-'82 16.7 33.3 8.3 41.7
Fourth-'83 25.0 41.7 16.7 16.7

CWCP Cadets 0 75.0 12.5 12.5

. . .% . .
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TABLE 6
Total energy intake by day of the week and sex (mean + SD, median)

Total Energy Intake
Males Fema les
(kcal) (kcal)

Wednesday 3484 + 14C2158 + 734C
(339'7) (2079) A

Thursday 4001 + 991A 2613 + 73
3702)14 (2659)

Friday 30 +1482379 + 863

(9772) C 29 B C
Sunday 3256 + 9622 0

(3093) (2154)

AB 'etc. Values within a column not followed by the same superscript
are significantly different at p<0.01.
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TABLE 9
Individuals obtaining specified percentages of food energy from fat

Males Femnales
NFCS* West Point NF(IS West Point

Percent Fat Calories (n=1030) (n=136) (n=1317) (n=54)

- - -Percent - -- - -- Percent -- -

< 30% 4.9 1.5 7.6 -

30.0 - 34.9% 13.6 16.9 15.2 11.1
35.0 - 39.976 26.0 50.0 24.3 53.7
40.0 - 44.9% 27.8 29.4 27.7 31.5
45.0 - 49.9% 19.4 2.2 15.3 3.7

> 50% 8.4 - 9.8 -

*USDA Nationwide Food Consumption Survey 1977-78, 48 contermninous
states.
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